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R E S E A R C H  L E T T E R

Basophil activation test in the diagnosis of hypersensitivity 
reactions to quinolones in a real-life setting

To the Editor,
Quinolones are a family of antibiotics containing a bicyclic core 
structure related to the compound 4-quinolone and have presented 
an increased use because of their high potency, broad spectrum of 
activity, convenient formulations, as well as a comparatively low 
incidence of side effects.1-3 However, quinolones are the second 
most common antibiotic class associated with drug hypersensitiv-
ity reactions (DHR),3 being the fourth cause of consultations due 
to suspected drug allergy in Spain, and showing an increased in-
cidence in the last years (4.3% of consultations in 2015 vs 1% in 
1992).4

Allergic reactions to quinolones can be classified as IgE-mediated 
immediate reactions (IR) if they appear within 1 hour after drug in-
take, and T-cell-mediated nonimmediate reactions (NIR) if they ap-
pear more than 1 hour after drug intake.5,6

Current European guidelines5 for in vitro tests in the diagno-
sis of DHR indicate that the basophil activation test (BAT) can be 
recommended for diagnosing IgE-mediated allergy to fluoroquino-
lones although different studies have shown discordant results.6 A 
high rate of cross-reactivity among different quinolones has been 
described.6,7

We conducted a retrospective review of patient's clinical histo-
ries in a real-life setting, in whom BAT to quinolones was performed, 
from April 2015 to October 2018 at a tertiary hospital (La Paz 
University Hospital, Madrid, Spain). Data were collected from clini-
cal histories as part of the routine clinical practice; therefore, ethical 
approval was not sought for the present study. Patient's consent was 
not required for this research. The study was conducted according 
to the Declaration of Helsinki. DHRs were classified by severity, 
using the grading system for generalized hypersensitivity reactions 
proposed by Brown et al,8 from mild (grade 1) when the reaction 
comprised skin and subcutaneous tissues only, moderate (grade 2) 
when features suggest respiratory, cardiovascular or gastrointesti-
nal involvement, to severe (grade 3) when hypoxia, hypotension, or 
neurologic compromise was associated.

The allergy workup included compatible clinical history, skin 
testing (prick, intradermal, and/or epicutaneous tests), BAT, and, for 
some mild cases, drug provocation tests (DPT).

Skin prick tests (SPT) were performed using ciprofloxacin (at 
1  mg/ml), levofloxacin (at 5  mg/ml), norfloxacin (one tablet of 
400 mg suspended in NaCl), and moxifloxacin (one tablet of 400 mg 
suspended in NaCl). Intradermal test was performed in one patient 

with ciprofloxacin (at 0.001  mg/ml). Epicutaneous tests were per-
formed using fluoroquinolones at 30% with petrolatum.

Basophil activation test was performed incubating 100 μl of hep-
arinized blood with 2, 0.2, and 0.1 mg/ml fluoroquinolones. Negative 
and positive controls were included by incubating the blood with-
out drug and 20 μl (10 mg/ml) anti-IgE (BD Bioscience), respectively. 
Samples were stained with anti-CD63-FITC/CD123-PE/Anti-HLA-
DR-PerCP (BD Biosciences) and acquired in a FACSCanto II (BD 
Bioscience). Basophil activation was determined by CD63 up-regu-
lation, and results were considered as positive when the percentage 
of activated basophils was ≥5% and the stimulation index (SI; ratio 
between the percentage of activated basophils by drugs and the un-
stimulated samples) was ≥2 in at least one of the dilutions.1-3

We studied nineteen patients with a clinical history compati-
ble with DHR to different quinolones (Table 1) and compared their 
clinical features according to BAT results (Table  2). Fifteen (79%) 
were women, and the mean age was 58 years. The most common 
quinolone involved in the allergic reaction was levofloxacin (n = 7), 
followed by ciprofloxacin (n = 6) and moxifloxacin (n = 6); and the 
severity of the reaction was grade 1 (n = 10), grade 2 (n = 7), and 
grade 3 (n = 2). Levofloxacin (n = 5) and ciprofloxacin (n = 4) were the 
drugs more frequently related with mild reactions. Moxifloxacin was 
related with more severe reactions (55% of grade 2 and 3 reactions).

Nine (47%) patients presented a positive BAT result, four (44%) 
for the culprit quinolone and five (56%) for a different quinolone. 
The other 10 (53%) had a negative BAT result. When moxifloxacin 
was the quinolone involved in the reaction, the positive BAT result 
increased to 83% (5/6) of the cases.

Among patients presenting an immediate-type reaction (79%), 
the BAT was negative in 7 (47%) patients and positive in 8 (53%). Two 
patients (11%) presented a nonimmediate reaction (>1 hour), one of 
these had a positive BAT result. In 15 (79%) patients a SPT test was 
performed, with negative results in all of them. The median time in-
terval between the reaction and the study was 4 months (interquar-
tile range [IQR] = 3–7).

Among the 10 (53%) patients with mild DHR, 6 (60%) had a neg-
ative BAT result and 4 (40%) a positive result (2 to the suspected 
quinolone and 2 to a different one). Among the 9 (47%) patients with 
anaphylactic reactions (grades 2 and 3), 4 (44%) had a negative BAT 
and 5 (56%) had a positive one.

For safety and ethical reasons DPT was contraindicated in pa-
tients that presented anaphylactic reactions (grade 2 and 3). We 
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performed DPT if ST and BAT were negative. From the 10 patients 
with mild reactions (grade 1), three had presented a positive BAT 
result and one patient chose to not be studied with DPT. We fi-
nally performed DPT in 6 of these patients with the suspected 
quinolone (n = 4) or with an alternative quinolone (n = 2). Patient 
10 presented a cutaneous reaction after the DPT with the culprit 
quinolone (levofloxacin). She had presented an initial grade 1 reac-
tion and the allergic study had shown a negative result of SPT and 
BAT. The other 5 (83%) patients showed good tolerance to DPT 
with quinolones.

Previous studies have reported discordant results about the help-
fulness of BAT for the diagnosis of DHR to quinolones.7 Moreover, 
it has clearly shown a greater usefulness than skin testing, as it was 
demonstrated in our study and has been published before.3,7,9

Seitz et al1 described no positive results in a small series of 4 
patients with immediate DHR to quinolones. Ben Said et al9 found a 
positive BAT result in all patients studied (n = 5) which had presented 
an anaphylactic reaction. In line with our results, Rouzaire et al10 de-
scribed the excellent negative predictive value of BAT in the care 
of patients with a significant clinical history of immediate-type re-
actions to quinolones. They performed a DPT in 15 patients that 
had a negative result of BAT, with good tolerance of the culprit drug 
readministration.

Our findings are concordant with previous researches, although 
the small size of patients does not allow to estimate BAT sensitivity 
and specificity in this study. BAT sensitivity to quinolones has not 
been clearly established, but some studies2,3 have described a positive 
result greater than 70% of the cases studied. They also found a higher 
rate of positive results for anaphylactic reactions2,3 and when moxi-
floxacin was the culprit drug11 which is consistent with our results.

In conclusion, BAT to quinolones seems to be helpful in the diag-
nosis of drug allergy, being of great value in comparison to ST even 
in mild DHR. BAT was especially useful when the DHR were more 
severe (56% positive BAT vs 40%) and when moxifloxacin was the 
drug involved. In our study, a negative BAT was a valuable tool in the 
decision to perform DPT and find alternative quinolones. Further 
studies will help to corroborate the usefulness of this test.
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Total (n = 19)
BAT positive 
(n = 9)

BAT negative 
(n = 10)

Age, mean (range) (years) 57.6 (22-87) 52.9 (22-85) 61.9 (29-87)

Gender (male/female) 4/15 2/7 2/8

Culprit drug

Ciprofloxacin (n, %) 6/19 (31.6%) 1/6 (16.7%) 5/6 (83.3%)

Levofloxacin (n, %) 7/19 (36.8%) 3/7 (42.9%) 4/7 (57.1%)

Moxifloxacin (n, %) 6/19 (31.6%) 5/6 (83.3%) 1/6 (16.7%)

Severity of the reaction

Grade 1 (n, %) 10/19 (52.6%) 4/10 (40%) 6/10 (60%)

Grade 2 (n, %) 7/19 (36.8%) 3/7 (42.9%) 4/7 (57.1%)

Grade 3 (n, %) 2/19 (10.5%) 2/2 (100%) 0/2 (0%)

Grade 2 and 3 (n, %) 9/19 (47.4%) 5/9 (55.6%) 4/9 (44.4%)

Time until reaction

Immediate-type reaction 
(<1 h) (n, %)

15/19 (78.9%) 8/15 (53.3%) 7/15 (46.7%)

Accelerated reaction (>1 h) 
(n, %)

2/19 (10.5%) 1/2 (50%) 1/2 (50%)

Unknown (n, %) 2/19 (10.5%) 0/2 (0%) 2/2 (100%)

Time between the reaction and 
the study, median (Q1-Q3) 
(months)

4 (3-7) 3 (3-7) 5 (3-7)

Positive Skin prick test (n, %) 0/15 (0%) 0 (0%) 0 (0%)

Drug Provocation Test (DPT) 
(n, %)

6/19 (31.6%)

Positive DPT 1/6 (16.7%) 0 (0%) 1/6 (16.7%)

Negative DPT 5/6 (83.3%) 0 (0%) 5/6 (83.3%)

TA B L E  2  Clinical features according to 
BAT results
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